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Abstracts / Osteoarthritis and Cartilage 22 (2014) S57–S489 S173used in experiments up to the 2nd passage. Two experimental protocols
were used: a membrane water permeability assay and measurement of
intracellular calcium using Fura-2AM.
Results: Using an established permeability assay, whereby a hypotonic
solution is applied to the cells and cell volume recorded, aquaporin
permeability was measured. In healthy cells permeability was found to
be 313x104cm.s (n ¼ 5). Stimulated cells did not show a signiﬁcant
change in aquaporin permeability (n ¼ 12). Calcium measurements
showed that healthy cells responded to the same hypotonic challenge
with an intracellular calcium increase of 11515nM (n ¼ 16). This cal-
cium increase was inhibited by the TRP channel antagonist, PYR3 (n ¼
69). When applied to cells from the in vitro model of arthritis the same
osmotic challenge caused a signiﬁcantly greater calcium increase of
32845nM (n ¼ 11; p0.01).
Conclusions: We have investigated changes to two ion channels in
healthy chondrocytes and those from an in vitro model of arthritis.
Aquaporin function appeared unchanged in our cytokine arthritis
model, possibly suggesting that this change in gene expression occurs
as a result of OA, rather than contributing to OA development. Previous
work has shown that intracellular calcium increases greater than
:300nM can lead to cell apoptosis and therefore the changes we observe
here could implicate important pathological changes in cytokine-
stimulated chondrocytes. Further work is necessary to identify the
exact mechanism by which this calcium increase occurs.
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ENVIRONMENTAL POLLUTANTS AND OSTEOARTHRITIS: EFFECTS OF
NON-DIOXIN-LIKE POLYCHLORINATED BIPHENYLS ON CULTURED
CHONDROCYTES
V. Abella y,z, M. Scotece y, J. Conde y, V. Lopez y, V. Lazzaro y,x, J. Pino y,
J.J. Gomez-Reino y, R. Meli k, O. Gualillo y. y SERGAS-IDIS Santiago Univ.
Clinical Hosp., Santiago de Compostela, SPAIN; zUniv. of A Coru~na, A
Coru~na, Spain; xUniversita della Magna Grecia, Catanzaro, Italy; kUniv.
of Naples Federico II, Napoli, Italy
a. Purpose: Non-dioxin-like polychlorinated biphenyls (PCBs) are
persistent organic pollutants that accumulate in fatty tissues causing
immune suppression and endocrine disruption. Several studies sug-
gest that PCBs may be involved in pathogenesis of osteoarthritis
(OA). Alterations in the mechanisms of programmed cell death
(apoptosis) are strongly related to the degradation of extracellular
matrix (ECM) in the cartilage of OA subjects. Identiﬁcation of
apoptosis inducers is of paramount relevance to understand the
pathogenesis and/or progression of OA. Thus, the aim of the present
study was to assess the effect of several PCBs on chondrocytes
viability and apoptosis induction.
b. Methods: The murine chondrogenic cell line ATDC5 and human
juvenile costal chondrocyte cell line T/C-28a2 were treated with several
doses of PCB 101, 153 and 180, alone and in combination. Cell viability
was examined using a colorimetric assay based on the MTT labeling
reagent. Apoptosis was evaluated by Annexin V ﬂow cytometric assay
and by the involvement of apoptotic related proteins, such as caspase-3
and Bcl-2/Bax ratio, using western blot analysis. Finally, to evaluate
whether PCBs exert necrotic effect, apart from apoptosis pathways, we
have also assessed lactate dehydrogenase (LDH) levels in culture
supernatants.
c. Results: ATDC5 and T/C-28a2 cell lines treated with PCBs, alone and
in combination, showed a signiﬁcant reduction of cell viability rate in a
concentration-dependent manner. Neither synergisms nor additive
effects were observed on cell viability with the combined treatment.
Data from annexin V assays suggested that PCBs clearly induced
apoptotic pathways, as well as, a certain rate of necrosis. Actually, this
effect was conﬁrmed by evaluating LDH levels that were strongly
increased in supernatants of PCBs-treated cells, suggesting that necrotic
mechanisms are at play too. PCBs also induced caspase-3 activation by
increasing its proteolytic cleavage in a concentration-dependent man-
ner. Finally, the Bcl2/Bax ratio was also altered.
d. Conclusions: The viability of murine and human chondrocytes
was reduced in presence of PCBs. The activity of PCBs on cell via-
bility is likely to be mediated by alterations in the mechanisms of
regulation of apoptosis and necrosis. Overall, this work highlights a
novel role of environmental pollutants in the pathophysiology of
chondrocytes.292
IL-1b MEDIATES MMP SECRETION AND IL-1B NEOSYNTHESIS VIA
UPREGULATION OF P22PHOX AND NOX4 ACTIVITY IN HUMAN
ARTICULAR CHONDROCYTES
F. Rousset y, F. Hazane Puch z, L. Grange y,z, M. Nguyen y, C. Pinosa y,
C. Combaz Lair z, B. Burroni z, B. Rubens-Duval z, F. Morel y, B. Lardy y,z.
yUniversite Joseph Fourier, Grenoble, France; zCHU Grenoble, Grenoble,
France
Purpose: Osteoarthritis (OA), the most common form of arthritis,
results from the destabilization of the normal balance between the
synthesis and the degradation pathways controlled by chondrocyte.
That leads to a progressive degeneration of articular cartilage and
subsequently to an alteration of the biochemical and biomechanical
properties of the joint. Inﬂammation plays a major role in OA, partic-
ularly through the cytokine Interleukine-1b, promoting Reactive Oxy-
gen Species (ROS) generation and Matrix Metalloproteinases (MMP)
synthesis by the chondrocytes, which in turn orchestrate matrix pro-
teolysis and catabolism. Nox4 belongs to the NADPH oxidase family
whose function is to generate ROS. Nox4 associated with its stabilizing
subunit p22phox is constitutively active. Given the critical role of oxi-
dative stress in degenerative processes and in particular in OA, we
assessed the role of NADPH oxidases in primary human articular
chondrocytes (HAC) upon IL-1b stimulation.
Methods: Human articular chondrocytes (HAC) were isolated from
femoral head of patients undergoing hip replacement. Production of
ROS by Nox4 was measured by Amplex Red Assay. Effects of IL-1b on
chondrocytes production of MMP-1, MMP-13, ADAMTS4, and IL-1b
neosynthesis were assessed by quantitative RT-PCR and immunoblot-
ting, in presence or not of Nox4 inhibitors.
Results: Our work demonstrates for the ﬁrst time that Nox4 is
expressed in HAC with p22phox and is a major source of ROS upon IL-1b
treatment. Moreover, results show that ROS produced by Nox4 are
critical mediators of IL-1b induced MMP-1, MMP-13 and ADAMTS4
synthesis and release. Interestingly, Nox4 activity inhibition by the
Heme Oxygenase-1 (HO-1), the rate limiting step in heme catabolism,
but also by pharmacological inhibitors (DPI or GKT) led to a signiﬁcant
decrease in MMP synthesis by HAC. It has been shown that IL-1b acts in
an autocrine / paracrine manner leading to its own neosynthesis by
HAC. Our results demonstrate the involvement of Nox4 in this autocrine
loop and suggest that IL-1b stabilizes Nox4 expression/activity through
an upregulation of p22phox in HAC and that upregulation of p22phox
expression appears to be redox regulated in chondrocytes.
Conclusions: Finally, our data support a signiﬁcant role for Nox4/
p22phox in human articular chondrocytes mediating pro-catabolic
pathways induced by IL-1b.
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EFFECTS OF PROSTAGLANDIN E2 ON SUPEROXIDE DISMUTASE GENE
EXPRESSION IN CHONDROCYTE
H.L. Riera, G. Colantuoni, M.J. Quintero. Univ. de Los Andes, Merida,
VENEZUELA REPUBLIC OF BOLIVARIAN
Inﬂammation is part of the complex biological response of tissues
characterized by a cascade of biochemical events that propagates the
inﬂammatory response where Prostaglandin and Superoxide Dis-
mutase seems to be an important part of the key. Although Osteo-
arthritis is known as a degenerative disease, secondary inﬂammation
may play an important role in the tissular changes that occurs in this
disease. Chondrocyte is able to synthetize and react to most of inter-
mediate of inﬂammatory agents. Prostaglandin may be overproduced in
20 fold by chondrocytes. Reactive oxygen species (ROS) are implicated
in cellular inﬂammatory response, and Superoxide dismutase are a class
of enzymes that catalyze the dismutation of superoxide into oxygen and
hydrogen peroxide; they are important antioxidant and antiimm-
ﬂamatory defense in nearly all cells.
Purpose: The aims of this study was to further characterize the effects
of Prostaglandin E2 on gene expression of Superoxide Dismutase (SOD)
in bovine chondrocyte and ATDC-5 culture cells and determine their
inﬂuence on inﬂammatory process in cartilage destruction.
Methods: After establishing the best conditions for cell culture, pro-
liferation, toxicity and transfection, second step; the expression of SOD
promoter constructs was analyzed in Bovine Chondrocytes and ATDC-5
cell. Brieﬂy, cells were collected by centrifugation, resuspended in
serum-free DMEM media, and then transfected with ExGen 500, a
Abstracts / Osteoarthritis and Cartilage 22 (2014) S57–S489S174cationic polymer transfection reagent according to the manufacturers
recommendations (9 equivalents). Following transfection, cells were
resuspended in media containing 5%FCS and plated in 12-well tissue
culture dishes. Cells were treated, following transfection with SOD
promoter, with differences concentrations of PgE2 x-9 to x-7, TNF
protein as a positive control, ethanol and serum media as controls for
24h and then collected and lysed in luciferase lysis buffer. Luciferace
assaywas preformed according to themanufacture’s instructions with a
luminometer.
Results: These results indicate that Prostaglandin E2 has no direct
effects on proliferations and toxicity in neither bovine chondrocyte nor
ATDC-5, at this concentration and conditions of laboratory test. In
contrast, Prostaglandin E2 is able to, directly stimulate peripheral
receptors membranes, then, modulate intracellular signaling systems
through transcription factors, transmitting this information to the
nucleus with the consequent modulation of protein synthesis. In this
case Superoxide Dismutase was almost completely inhibited by any
concentration of PgE2 used, in compare to TNF control P < 0.001 and
ethanol-medium controls P < 0.0001 in bovine chondrocyte which can
result in an increased accumulation of free radicals at tissue levels and
consequent degenerative changes by the presence of inﬂammations
and oxidative stress
Conclusion: During inﬂammatory process in Osteoarthritis, certain
cells may secrete many factors that are thought to be deleterious to the
articular cartilage and bone. Among these deleterious factor, a great
deal of attention is focused on pro-inﬂammatory cytokines, matrix
metalloproteases, arachidonic acid metabolites, free radicals and nitric
oxide that mediate or are directly involved in these destructive pro-
cesses. Superoxide Dismutase is part of a group of enzymes involved in a
regulatory complex of inﬂammation. Low antioxidant levels are a risk
factor for inﬂammation because they protect cartilage from ROS. Pros-
taglandin E2 is involved, activating pathway of inﬂammation in
Osteoarthritis and we show the way PgE2 can switch the expression of
genes dependent on the activation of the transcription factors inhibiting
the production of SOD ULA-CDCHTA PROYECTO M-987-10-03-BTable 1
Multivariable-adjusted association of modiﬁed K&L with Clinically Meaningful
Improvement in Pain
12 months 2 years
Variable OR (95% CI) P OR (95% CI) P
*Modiﬁed K-L < 3a 0.03 (0.00, 0.34) 0.005 0.05 (0.00, 0.52) 0.013
*Modiﬁed K-L 3b 0.10 (0.01, 1.00) 0.050 0.12 (0.01, 1.21) 0.063
*Modiﬁed K-L 4a 0.15 (0.02, 1.36) 0.091 0.13 (0.01, 1.21) 0.073
Reference: *Modiﬁed K-L 4b, Adjusted for Age, Gender, BMI, ASA Score, pre-oper-
ative SF-12, surgical approach, cementation and femoral head size
Table 2
Multivariable-adjusted association of modiﬁed K&L with Clinically Meaningful
Improvement in Function
12 months 2 years
Variable OR (95% CI) P OR (95% CI) P
*Modiﬁed K-L < 3a 0.23 (0.08, 0.65) 0.006 0.13 (0.05, 0.35) < 0.001
*Modiﬁed K-L 3b 0.35 (0.17, 0.75) 0.007 0.26 (0.12, 0.54) < 0.001
*Modiﬁed K-L 4a 0.30 (0.14, 0.65) 0.002 0.37 (0.17, 0.80) 0.011
Reference: *Modiﬁed K-L 4b, Adjusted for Age, Gender, BMI, ASA Score, Re-operative
SF-12, surgical approach, cementation and femoral head size.Clinical Aspects / Outcomes
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THE ASSOCIATION BETWEEN HIP CARTILAGE DEFECTS, CLINICAL,
MRI-DETECTED STRUCTURAL ABNORMALITIES AND RADIOLOGICAL
FINDINGS
H. Ahedi y, D. Aitken y, L. Blizzard y, C. Ding y,z, F. Cicuttini z, G. Jones y.
yMenzies Res. Inst., Univ. of Tasmania, Hobart, Australia; zDEPM, Sch. of
Publ. Hlth.and Preventive Med., Monash Univ., Melbourne, Australia
Purpose: The aims of this cross-sectional study were to describe the
associations of hip cartilage defects with: 1) hip pain 2) MRI ﬁndings
(hip bonemarrow lesions (BMLs), high cartilage signal and hip effusion)
and 3) radiological hip osteoarthritis (ROA)
Methods: A total of 243 subjects from the Tasmanian Older Adult
Cohort [TASOAC] study with a right hip STIR [Short T1 Inversion
Recovery] MRI were included in this study. Hip cartilage defects
were semi-quantitatively assessed on MR images and categorized
as grade 0 ¼ no defects, grade 1 ¼ focal blistering or irregularities
on cartilage and grade 2 ¼ full thickness cartilage loss. Hip pain
was determined by WOMAC [Western Ontario and McMaster Uni-
versities Osteoarthritis Index]. Hip effusion size (cm2), presence of
hip BMLs and presence of high cartilage signal were measured on
MR images. Joint space narrowing (JSN, 0-3) and osteophytes (0-3)
were assessed on x-ray using Altman’s atlas. Log binomial regres-
sion and linear regression were applied to examine the relation-
ships between hip cartilage defects, hip pain, MRI and radiological
ﬁndings.
Results: One hundred and eighty-nine [77%] subjects had either a
femoral and/or acetabular cartilage defect. In subjects with and
without hip defects, no statistical differences in mean age [64.6 v 64.3
yrs.], sex [Males v female: 54% v 46%] or BMI [27.9 v 27.1] was found.
Overall, hip defects did not associate with hip pain, however in men
the association of femoral defects [PR: 1.97 95%CI 1.10-3.52] or any
defect [PR: 2.05 95%CI 1.07-3.91] with presence of hip pain was sig-
niﬁcant. Full thickness femoral defects were associated with femoral
BMLs [PR: 5.48 95%CI 1.46-20.5] whereas presence of femoral and
acetabular defects were associated with acetabular BMLs [PR: 2.04
95%CI: 1.07-3.88; PR: 2.87 95%CI 1.38-5.96 resp.]. Presence of afemoral defect predicted a 23% increase of hip effusion size [p ¼ 0.04]
and defects on both femoral and acetabular sites had 33-35% higher
prevalence of high cartilage signal [p ¼ 0.003]. Finally, JSN and
osteophytes were associated with more femoral and acetabular
defects [p ¼ 0.02 to < 0.001].
Conclusion: Hip cartilage defects were associated with hip pain in
men and, hip BMLs, high cartilage signal, hip effusion size and more
severe radiographic OA. These ﬁndings suggest defects may be
involved in the pathophysiology of hip OA similar to their role in the
knee.
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ASSOCIATIONS BETWEEN PRE-OPERATIVE RADIOGRAPHIC CHANGES
AND OUTCOMES AFTER TOTAL HIP REPLACEMENT FOR
OSTEOARTHRITIS
M.M. Dowsey y, M. Nikpour z, P. Dieppe x, P.F. Choong y. yUniv. of
Melbourne, Dept. of Surgery, Fitzroy, Australia; zUniv. of Melbourne,
Dept. of Med., Fitzroy, Australia; x Peninsula Med. Sch., Universities of
Exeter and Plymouth, Oxford, United Kingdom
Purpose: Total hip replacement (THR) is an effective procedure for
alleviating pain and improving function in the majority patients with
end-stage osteoarthritis (OA). Clinically meaningful improvement in
pain and function after surgery is not universal and the reasons for this
are unclear. On-going moderate to severe pain has been reported in 8
to 13% of patients and moderate to severe activity limitation in up to
30% of patients at 2 years or more following THR. The purpose of this
study was to investigate whether radiographic OA severity was a
determinant of pain and disability experienced by people at 1 and 2
years after THR.
Methods: Data froma prospective single-centre cohort study of patients
(n¼ 382) undergoing THR between 2006 and 2007were analysed. Data
collection included demographics (age, sex, BMI, ASA score) and surgery
details (cementation, surgical approach, femoral head size). The Harris
Hip Score (HHS) and the Short Form Health Survey (SF-12) were col-
lected pre-surgery and at 1 and 2 years post-surgery. Pre-operative AP
radiographs of the pelvis were read by a single observer using the
Kellgren-Lawrence (K-L) and Altman atlases. The main independent
variable was the modiﬁed K-L (mK-L) grade assessed from the pre-
operative radiographs. A K-L grade 3 radiograph with mild joint space
(JSN) narrowing was graded 3a, and one with more severe JSN 3b. A K-L
grade 4 radiograph (complete loss of joint space) was divided into 4a if
there was no bone attrition and 4b if there was any subchondral bone
attrition. The outcome variable was the mean clinically important dif-
ference (MCID) in the HHS pain and function scores, which was deter-
mined based on half the standard deviation (SD) in change in scores.
Logistic regression analyses were undertaken to assess the relationships
between radiographic features and post-operative pain and function.
